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Introduction

Congratulations on selecting Kadio Shack’s Disk/Video Interface for use with your TRS-80
Portable Computer, Even though a CRT ora TV set is not necessary when working with the
Portable Computer, using this Disk/Video Interfaoce will help you realize the full potentinl of your
Portable Computer as a home or business computer,

The Dhsk/Video Intérface contains a 5-1/4 inch Floppy Dhisk Drive interface and an interface for
connecting a Video Monitor or TV sct,

# Floppy Disk Drive Unit. Allows you 1o use a 5-1/4 inch double-density floppy disk with your
Portable Computer,

* Tloppy Disk Interface. Controls the standard built-in Floppy Disk Drive Unit and can coniiul
an optional single-sided, double-density, 5-1/4 inch Floppy Disk Drive Unit.

# VYideo Interface. Allows connection to a Video Moniter or, with the built-in RF converter,
to any standard television set with the cable and switch box supplied,

For further expansion of your Portable Computer system, Radio Shack otfers the tollowing
optional equipment:

& A Floppy Disk Drive Unit to expand storage capacity,



About this manual.........

For your convenence, we've divided this manual into four sections.

Part 1 gives general information about the Disk/Vido Interface and should get vou started with
Disk-BASIC, Also, with the CRT connected to the Portable Computer, vou will learn how to

trangfer the characters on the Liquid Crystal Display (LCD) of the Portable Computer to the
mesiter.

Part Il provides detailed information on Disk-BASIC commuands that drive the CRT and the
floppy disk and wtility programs to use the floppy disk.

Part [11 describes the file structure and format of the flappy disk which can be used for more
detailed manipulation of diskette files.

Past IV, the Appendices, provides technical information that enables you to use the Disk/Vidao
Interface more effectively.

We sugpest vou read this manual 1thorosghly, After vou become familiar with the sk Video
Interface, the Disk/Video Interface Quick Reference Guide will help keep you “up-and -running”




PART 1/
GENERAL INFORMATION






I/Description of the Disk/Video
Interface

Open e package and take out the Disk/Video Interface. Do not throw away the packing materizl
orthe box. They may be useful if you ever need to transport the Disk(Video Interface,

The Disk/Video Interface package includes:

A Disk/Video Interface

This Owner’s Manual

A Quick Reference Guide

A system Diskette

Cable and Switch Box for Standard TV Connection

Cable for Connection to Partahle Camputer

Adapter Connector for the [0 Bus on the Portable Computer
Replacement Compartment Cover for the Portable Computer

Figure 1-1. Disk/Video Interface (Front view)

@ LED Power Indicator. Lights up when the Power Switch is on,
@ Drive 0. This is the disk drive unit for the BASIC SYSTEM diskette.
(1)  Drive Select LED. During access of the diskette, this LED lights.
4) Optional Disk Cover. If you wish 1o add an optional disk drive unit, 2 qualified Radio

Shack servies technician will remove this cover when he does the upgrade for you,

@

Clamp Lever, Turning this lever downward locks the disk drive unit into the operating
position.
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Figure 1-2. Disk/Video Interface (Rear view)

AC Power Cord, Supplies AC power source to the Disk/Video Interface,
Power Switch. Tura this switch on to supply AC power to the Disk/Video Interface.

Fuse Holder. Containsa 250V/1A fuse. Remove the AC cord from the AC receptacle while
inspecting replacing the fuse,

Video Monitor Terminal, Conuect your video monitor for a 30 x 25 or 40 x 25 line display,

Home TV Terminal. Provides RF output modulated to Channel 3 or Channel 4 of the
IV frequency. Connect your home TV set to this termingl using the TV cable and switch
box supplied.

Channel 3/Channel 4 Exchange Switch, Select either Channel 3 or Channel 4 RF output,
whichever is not used in your area.

System Bus Connector, Connect the system bus connector of the Portable Co mputer using
the attached cable.




2/Diskette

Always, handle your diskettes carefully. Take the same precautions you use with your music

cassettes and high-fidelity phonograph records, A small indentation, dust particle or scratch can
render all or part of diskette unreadable  permanently.

® Keep the diskette in its storage envelope whenever it is not in use.
® Always remove a diskette from the drive before turning the system on or off,

* Heep disketles away fom magnetic Nelds (ransformers, AC motors, magners, TVs, radios,
ete.). Strong magnetic Gelds will erase data stored on a diskette.

® Handle a diskette by the jacket only, Do not touch any of the exposed surfaces. Do not try
to wipe or clean the diskette surface; it scratches easily,

® Keep diskettes out of direct sunlight and away from heat,
& Avoid contaminating diskettes with cigarette ashes, dust or other porticles.

# Do net write directly on the diskette jacket with a hard -point device, such as a ball-pomnt pen
or lead pencil. Use a felt-tip pen anly,

® Store digkettes in a vertical file folder on a shelf where they are protected from pressure to
their flat sides (just as phonograph records are stored),

® In very dusty environments, vou may need to provide filtered air to the room where you use
your computer.

Tips on Labeling Diskettes

Each diskette has a permanent label on its jacker. This label is for “wital staistics’ that will never
change. For example, to keep track of diskettes, it's a good idea to assipn a unigue number to
each diskette. Write such a number on the permanent Jabel. You might alse put your name on
the diskette, and record the date when the diskette was first put into use, Remember, use only

g felt-tip pen for marking.

This “permanent” label is not a pood place to record the contents of the diskette, since you may
wanl e change the contents, aind you do ot want Lo be erasing or seratching out information
on this label,
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Figure 2-1. A Diskette
Storage Envelope. While a diskette is not in use, keep it here,

Write Protect Notch. When this notch is covered, the disk drive cannot write (change
information) on the diskette. Do not pinch the tab into the notch when you apply it.
If the tab becomes indented, e disk drive may not sense that the disk is write-protected,
Leave the notch uncovered if you want to save or change information on the disketta,

Jacket, I'he disketie is permanently sealed inside this protective jacket, Do not attempt
Lo remove it.

Read /Write Window. The disk drive accesses the diskette surface through this window,
Do not touch the diskette surface,

Label. To write on this label, use only a feli-tip pen. Any other writing instrument might
damage the diskette,




3/Installation

Connecting to the portable Computer

Connect the Portable Computer and the Disk/Video Interface using the connection cahle referred
to in Figurs 3-1. Make gure that cable connectors are firmly connected. Loose connections will
cause trouble since data is transferred through this cable.

o S

Figure 3-1. Cable Connection to the Portable Computer

1. Remove the compartment cover located on the bottom case or rear of the Portable Computer
using a coin, ete.

2. You will find two integrated circuit (IC) sockets, Connect the adapter socket supplied with
the unit into the upper IC socket. Be careful not to connect it to the other socket. Pull the
release lever on the adapter socket up and insert one side of the cable connector into the
adapter socket, then push the release lever down into the locked position. Make sure that
pins 110 of the cable connector are connected to their comresponding numbers on the IC
socket. You can find these numbers marked in white on the printed circuit board,

Importamt Notice: When you are going o insent the adaprer socket or cable connector imo the
IC socket, apply force evenly on the adapter or cable connector. If the foree is not applicd evenly,
pins on the connector may be damaged. Tf vou mistakenly damage ping carefully straighten the

pins using pliers. Be careful — repeated bending and straightening of the pins will cause them to
break off.

When connection is completed, attach the replacement compartment cover supplied with this
unit to the bottom of the Portable Computer,

Always use this replacement cover and remove it only when conpecting/disconnecting the Disk/
Video Interface. This cover keeps out dust and dirt, which can cause poor connection to the
IC socket: it also prevents the cable from being accidentally disconnected.

Omee you lieve installed e adapler socket, leave it in the 1C sucket for ease of re-insertion and
removing the connector cahle.

3, Connect the other side of the cable to the System Bus Connector located on the bottom side

of the Disk/Video Interface, Make sure the guide and guide slot match to insure correct
connection.




Connecting the Video Monitor

To connect the Video Monitor, use the connection cable shown in Figure 3-2,

TN i e

e
\\\}‘\‘R\\\\\_ oy

o

Figure 3-2. Connecting the Yideo Monitor

Connecting the Television Set
Connect the Disk/Video Interface to vour home TV set using the cable connector and switch
box as illustrated in Figure 3-3.

Set the Channel 3/Channel 4 Exchange Switch to the channel that is not being used by a broadcast
ftation in your area,

Figure 3-3. Connecting the Television Set

10



4/System Start-Up

Connect all cables according to the instructions in Chapter 3. Check that all the connections

were made correctly. 1f you are ready, start the Disk/Video Interface according to the proced ure
below:

Turning the Power On

1. Turn the Power Switch of the Portable Computer on,
Z. T'urni the Power Switch of the Disk(Vadeo Interface on.

This power up sequence 15 very important. [f you do it in reverse, the unit will not function
properly.

A message appears on the CRT for a few seconds:
Please wait !

Another message appears:
Insert system diskette.

and the Disk Select LED for Drive O lights,

Loading Portable Computer Disk Operating
Software (DOS) into the Disk/Video Interface

1. Insert the Systern Diskette into Drive 0 with the label edge up. Be sure the edge with the write
protect noteh is the first to enter the drive.

Figure 4-1. Inserting the System Diskette




2. Confirm that the diskette is fully inserted in the drive unit.

3. Tum the Clamp Lever downward.

A new message Now, getting readu..... appears and then the following message
appears on the CRT:

CORP. 1983. MICROSOFT. CORP.
ALL RIGHTS RESERYED

LICENSED TO TANDY CORPORATION
VERSION ©Ol.00.08

and the disk select LED turns off. If this message does not appear, you prabably didn't tumn the
Clamp Lever correctly. Release the Clamp Lever once, and tum it downward again.

If the above message does not appear even after the operation ahove | chanees are that the diskette
inserted in Drive 0 is not the system diskette. If so, the message:

In Drive@ is NOT a SYETEM DIBKETTE.

will appear. Check the diskette and re-insert system disketle,

If any mulfunction has occurred in Drive O, the following message:
There is no drive.

will appaar

Through these steps, all the programs (i.e., DOS) necessary to control the Disk and CRT are stored
in the EAM of the Disk/Video Interface.

Loading Disk-BASIC into the Portable Computer

Before you can use Disk-BASIC, you have to transfer/load the Disk-BASIC program recorded on
the System Diskette into the RAM of the Portable Computer.

There are two ways to do this, Whichever step vou take, you must first load DOS into the RAM
of the [Hsk/Video Interface. Then:

& Warm start
Turn the Power Switch of the Portable Computer off and then on again, Or, if you prefer,
simply press the RESET switch.

& Cold start (see “Important Notice™ below)
Press and hold (@TRL) (PAUSE) and the RESET switch, in that order. Release the RESET switch
while continuing to press down the [€TRD and keys, When the Main Menu reappears
on the LCD display, release the keys.

When you start the system (either warm or cold), the Disk Select LED turns on for a moment,

Important Notice: When you do a cold start, all the programs and data starcd in the RAM of the
Portable Computer are erased. You have to save programs and data to cassette tape in advance
or you will lose evervthing you had stored in memory.

A warm start will not erase the stored data but it requires at least 4 500 free bytes, If there are
not, you must either KILL some file(s) or cold start is required.

12



Unce you have loaded Disk-BASIC into the Portable Computer, it is kept there unless you clear
all the memory (cold start). But since Disk-BASIC is not Inaded as ““file”, it does not appear as
a filz in the menu of the Portable Computer.

Displaying Characters on the CRT

After you've loaded DOS and Disk-BASIC into the RAM of the Disk/Video Interface and the

Portable Computer, you are ready to change the display device from the LCD of the Portable
Computer to the CRT (except Menu, which is always displayed on the LCD),

1. Move the Cursor to BASIC on the Menu and press (ENTER). The Portable Computer is
now set in BASIC Mode,

2. Type:
ECREEN 1,1

When you enter this command, the display of the Portable Computer is switched to the CRT,
On the bottom line of the CRT. a LABEL line indicating Function Keys from F1 tn F& is
displayed. If the LABEL line is not required, you can just type

SCREEM 1
The LABEL line can be displayed or removed using the LABEL key just like on the LCD.,
If you want to move the display to the LCD again, type the command:

SCREEN @41 (ERTER

3. 1f you want to display characters in the 80-column x 25-line mode, type the command
(in BASIC mode):

WiDTH 20 (ENTER
To return to the 40-column » 25.line display, type:
WIDTH 4@ (ERTER:
CAUTION:

When you disconnect your Portable Computer from the Dsk/Video Interface, the system’s
power must be OFF,

When you turn the system's power off, the system must be in menu mode. Make it a habit to
press (FB) before turning the power off.







5/Making a BACKUP of Disk-BASIC

A BACKUF duplicates infonmation Do one diskel e onlo another disketle.

Your Disk-BASIC diskette comtains utility programs called FORMAT, BACKUP. SNG  and
BACKUP. FORMAT is for initialization, BACKUP. SNG is for a single-drive system BACKUP,
and BACKUP is for a two-drive system BACKUP.

To make a BACKUP, the first step is to format a blank diskette.

Making a Data Diskette (FORMAT)

The FORMAT utility program takes a diskette and initializes or “formats™ it.
If the diskette was previously formatted, all prior information will be lost,
1. I the Disk-BASIC jnode, Ly pe:
RUN"Q:FORMAT® (ERTER
2. Disk-BASIC will start the formatter program and ask you a series of questjons:

This utility rormatrs diskettes.
-~ Al1 data will be logst =

Which drive will be used (@ or 1}7
i. If you are using a single-drive system, remove the System Diskette from Drive 0 and insert
a blank diskette; then type:
i
If you are using a two-drive system, insert a blank diskette into Drive [;then type:
1 (ENTER

4, Mext, Disk-BASIC will ask you:

Put the diskette to be formatted in
Crive X

Press ENTER when ready.

Press (ENTER

5. Disk-BASIC will now format the diskette. Alter formatting, Disk-BASIC will display the
message:

FORMAT COMPLETES
number of flawed tracks: @

&. If you are using a single-drive system, remove the formatted diskette from Drive 0 and insert
the sk Operating System diskette.

15



Single-Drive BACKUP (BACKUP. SNG)

The DOS diskette will be referred to as the Sowrce | and the blank one you just formatted will
be called the Formatted during BACKUP,

10.

11.

Start Disk-BASIC as explained in the previous section.
The copyright message will be displayed, for example:

TRE-8@ MODEL 1080 software
Caorp. 1983 Microsoft
Xix¥Y Bytes Fr=e

A BACKUP requires at least 8500 free bytes. If the number of free bytes is less than 8500,
BACKUP cannot be started. In this case, you will have to increase the number of free bytes.

To do this, save some or all the files in the Portable Computer to cassetts tape. Then you can
load BACKUP,

. Type: RUN"@:BACKUP. SNG" ([ENTER
. Disk-BASIC now loads and starts BACKUP.SNG; it will then ask you:

SINGLE DRIVE BACKUFP UTILITY

COPY ALL {(Entire Digkette) or
SYSTEM (System Files Onlyl

Enter A {ALL} or 5 (SYSTEM)T

. Type: A (ENTER

. Mext, Disk-BASIC asks:

TO COPY ALL:®
Pul the suurce diskeltte in Lthe drive.
Press ENTER when ready.

. Press: [ENTER)
. Disk-BASIC asks you:

You have to swap diskettes n timeis).
Will uow procesed (Y/ /M7

. Type: ¥ [ENTER)
. Then Disk-BASIC informs you:

0 RCADIMG
for a few seconds.

Disk-BASIC will prompt you to swap source and formatted diskettes many times during the
BACKUP process. This operation should be repeated until BACKUP is completed.

When BACKUP is completed, Disk-BASIC will display the message:
CoPY COMPLETED.

16



Two-Drive BACKUP (BACKUP)

This s2ction applies to two-drive systems only,

1. In the Disk-BASIC made, type:
RUN"@:BACKUP"

2. Disk-BASIC now loads and starts BACKUP; it will then ask you;
BACHKUP UTILITY

COPY ALL (Entire Diskette!
or SYSTEM (Sustem Files Only)

Enter A& (ALL) or 5 {(SYSTEMY 7
3 Type: A
4, Mext, Disk-BASIC asks:

Enter Source DPrive (@ or 1)7

5 Specify the drive which containg the original Disk-BASIC digkette, If yon load the snoree
diskette in Drive 0, type:

@ (ENTER
6. Disk-BASIC will ask you:

Copy All from Drive @ to Drive 1
Put the SOURCE diskette in Drive @ and
a FORMATTED diskette in Drive 1.

Press ENTER when ready.

7. Now, the duplication process will hegin and then the message “COPY 1 N9 . « o hlinks on the
display. When the BACKUP is completed, DHsk-BASIC will display the message:

COPY COMPLETE.
The duplication process is now completed. We suggest you save the original Disk-BASIC and

use the duphcate ag your working copy. If anything happens to the working copy, you can make
another BACKUP from the original.

When executing FORMAT, BACKUP SNG or BACKUP, press (FB) key (in response to any prompt)
to terminate the utility and returns to the Menu.

Tips

It is better to back up system information on all the diskettes you want to use, even if you want
to nge certain digkettes to store data only Sinece data cannot he written on the system track,

you will lose no memory space if system tracks are recorded on the diskette.

17






6/Using the Floppy Disk in TEXT

With the Disk/Video Interface connacted to the Portable Computer, you can save/load TEXT
data to/from the floppy disk.

This section explains the procedure to make a simple sentence and save it to the disk, and then
oad it back into the RAM of the Portable Computer.

. Enter MENU on the LCD of the Portable Computer and move the Cumsor to TEXT. Press
(ENTER) .

. The Portable Computer asks you:

L e¥)

Files to edit?
Twpe in the filename of your text:
TEST1
In this case, TESTI is the filename. OF course, you can use any other filename, provided
the filename is less than 6 characters and starts with an alphabetic character (not numeric),
3. After assigning the f'ﬂena-me, you can type inany message. For example, type:
You are living in the computer age.

4. In order to load this message on the floppy disk, press (FJ). You will see a message
“Save to" onthe bottom line of the Portable Computer display, Ty pe:

M:TEST 1 (ENTER

Important Notice: In the above command, the first digit 0 specifies the number of the disk drive
and TEST1 specifics the filename, {The fillenaime here need ot be the sane as (he vine used

for the “File to edit? " prompt.} If you do not type the number of the disk drive, then the
computer will SAVE the file to cassette. (Even il a cassette recorder is not connected. data
will still be output to the cassette port.) The Portable Computer cannot perform other functions
until SAVE is complete.

5. To see the messape saved on the floppy disk on the display, press (F2). You will find a message
“Load from” at the bottom of the display. Type:

STEETL (ENTER

The message saved in floppy disk under the name of TEST| is loaded, Then, the display becomes:

You are living in the computer age.
You are living in the computsr agse.

1'he message in the first line 5 the data actually typed in, and the second line is the data loaded
from the floppy disk.

19



Tips
When using the CRT or TV set as an output device, and you want Lo insert some lines, you may
find it takes too long to scroll down the sereen to add the new text. Toavoid this, insert a couple

of carriage returns{line feeds (press (ENTER) ) hefore ingerting  After text has heen inserted,

press the delete key to eliminate extra carriage returns, Another way is to move the displayed
fext so the part you wish to inserl appears at the hottom of the screen.

20



7/Quick Instructions for Using
Disk-BASIC

This section will give you step-hy-step procedures for saving a program to a disk file and loading

a program for a disk file.

For programming information, refer to the Disk-BASIC section of this manual.

Saving a Program

Suppose you have a BASIC program in the Portable Computer memory. Try saving that program
onto disk. Load the program by either LOADMng it in the BASIC mode, or positioning the Cursor
over the program name in the Main Menu and pressing . Be sure the “0OK" prompt

is thowing. Type:

EAVE" @ PRGRAM" (ENTEH)

Disk-BASIC now saves the program in Drive 0 to a file arbitrarily named PRGRAM. Note that
the filename here need not be the same as the one you assigned it originally.

Loading a Program

For this sample session, load the program just saved, First, type:
NEW (ENTER)

to delete the resident program from memory, (This will prove that it can be retrieved from the
digk file,)

Now, type:
LoAD"@: PRGRAM" (ENTER
aind Disk-BASIC will load the specified program. List it or run it for verification.

For further information on using Disk-BASIC, refer to Part 11 of this manual,
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PART 11/
DISK-BASIC






8/Portable Computer Disk-BASIC
Overview

As shown in Figure 8-1, conceptually, Portable Computer BASIC is a core function of the lamger,
more flinctional Portable Computer Disk-BASIC,

Because of this structure, when using the Portahle Computer Disk-B ASIC, vou can use not only
moét of the functions of the Portable Computer BASIC, but also the characteristic functions of
Drisk-B ASIC together.

Figure 8-1. Structure of the Floppy Disk

How Disk-BASIC Uses the RAM

To operate the Disk/Video Interface using the Portable Computer, the first step is to load
Disk-BASIC. Figure 8.2 shows the Memory Map, before and after loading Disk-BASIC.

FFFFH FFFFH
BASIC BASIC
WORK AREA WORK AREA
FS5FOH
STRINGS,
STACK AREA DISK-BASIC
ETH—————
STRINGS,
STACK AREA
USER'S
AREA
USER’'S
AREA
BO0OOH BOOOH

Figure B-2. Memory Map

25



As shown mn Figure 8-Z, by loading Disk-BASIC, the memory area used for BASIC expands to the
lower address, i.2., the memory size in the RAM vou can use decreases,

Important Notice: The second parameter of the CLEAR command specifies the area in the
RAM that the user can use freely. If vou assign a figure over 58263 (E397 Hex) as the second
parameter, FC (llegal function cally ercor will occur. Be careful when using the POKE
command,

Filenames

A fllename consists of a name and a file extension. A name consists of 6 alphanumeric chaaciers,
The first character must he an alphabetic letter. A file extension consists of 3 characters and
you can use any combination of alphabetic and numeric characters.

Between the name and the file extension, Disk-BASIC inserts either a “.", “blank™ or *** asa
partition mark, At the same time, this character indicstes an attribute of the file. In Disk-BASIC,
file extension is regarded as part of the filename.

" stands Tor BASIC file
* ™ stands for ASCII Ffile
“#* stands for Machine Language file

To create a BASIC file or a Machine Language file, you have to save them using the SAVE or
SAVEM commands in DASIC, You can create an ASCIT [ile in (wo ways: 1) by seving a file in
TEXT mode for accessing it as an input file to BASIC, or 2) by saving it in BASIC mode using
the “A" option.
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9/Disk-BASIC Functions

Disk-BASIC provides a powerlul 31 of commands, statements and functions relating to Disk [/0
and CRT control, They are divided into two cateporices:

1. File or CRT manipulation, Deals with the file or CRT as a unit, rather than with the contents
of the file.

2. File or CRT access. Prepares data files for )0 by reading or writing to the file or CRT.

Sets the screen width :
Table 9-1. File or CRT Manipulation

CHRS (27) + code mmmmlmm hegmawﬂrﬂm
Table 9-2. File or CRT Access
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File and CRT Manipulation

Commands

KILL
Deletes a Program or Data File ’

KILL deletes a specified file from the disk. Both filename and file extension must be specified.
Example
KILL"@:GAME"

Filename “GAME™ is deleted from the disk in Drive 0. If you save files by assigning file
extensions using the SAVE command, you must specify the file extension when “KILLing" the
file.

LOAD
Loads a BASIC Program from the Disk

LOAD loads a BASIC program file from the disk into the memory. LOAD closes all the open
files, However, with the R{un) option, all the data files which have been already opened remain
OPEN and the program starts to run afier it is loaded.

Examples
LOAD"@:DEMO" R
Filename “DEMO" is loaded from Drive 0 and executed because of the R option,

LOADM
Loads a Machine Language Program

LOADM loads the specified saved program from the disk into the memory at the address specified
when the program was saved on the disk originally.

Example
LOADM"AIRERY




LFILES
Displays Filenames on the Disk

LFILES displays the Mlenames on the specilied drive, with e size ol cach file in clusters. A
cluster is the minimum unit of allocation for a file with a size of 2.25K bytes (9 sectors).

Example
LFILES @
On entering the above command, the following message is displayed:

SYSTEM VER @01.03.0Q@ (or NO SYSTEM)
FORMAT . 1 EACKUP, 2
BAaCKUP.ENG 2

1535.25 ® AVAILABLE

The first 6 characters stand for filename and the seventh character shows an identification of the
file type,ie.:

For machine language file: il
For BASIC program file: o
For BASIUC program file with ASUI type: -
and Text files

These character LD, codes are automatically assigned during execution of the SAVE command.

The next 3 characters show the file extension. This fils extension appears hlank if no extengion
was used to save the program.

The lasi (gure shows the number of “cluster s’ used fon the Dile. (See Chapier 11 for mwore
information regarding clusters.)

The number in the last line such as 155 25K shows the free memory size,

MERGE
Merges a BASIC Program (in ASC Il Format)

MERGE merges Lhe fines from a program (e saved on e disk in the ASCT foinat inte the
program currently resident in the memory. If any lines in the file being merged have the same line
number as lines in the program in the memory, the lines from the file will replace the
corresponding lines in the memory. After the MERGE command, the MERGEd program resides
in the memory and BASIC retumns to command level,

Example

MEHGE" UL ARA"
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NAME
Changes the Name of the File

NAME changes the name of the {ile. The old Glename must already exist and the new filename
must not already exist. Otherwise, an FF or FE error will result,

Example
MNAME" 1:GAME" AS "1:SPACE"

RUN Program
Loads and Executes a BASIC Program

RUN loads a BASIC program from the disk and runs it. RUN closes all open files, LOAD with
the R option does the same thing except all the data files remain OPEN.

Example
RUN"@: TEST"
Filename “TEST" is loaded from Drive 0 into the main storage, and runs,

RUNM Progrm
Loads and Executes a Machine Language Program

RUNM loads a machine language program file from the disk into the appropriate location of the
memaory that was specified when the file was saved and runs it. RUNM closes all open files. The
machine language program to be loaded must be independent of BASIC (i.e., vne Ut can be
called directly in Menu mode).

MNote: Execution ALRS must have been specitied when the program was saved,
Example
RUMNM"@:DDD"

SAVE
Saves the Resident BASIC Program




SAVE saves a BASIC program file on the disk. Use the A option to save the file in ASCII format.
Otherwise, BASIC saves the file in 3 compressed binary format. ASCII files take up more space,
but some types of access require that the files be in ASCI format. For example, 4 file intended
to be MERGEd must be saved in ASCII format. Programs saved in ASCII format may be read as
BASIC data files or text files.

Example
SAVE"D:GAME" , A

Filename “GAME" is saved onto Drive 0 as an ASCII file, File extension during executionof a
SAVE command is optional.

SAVEM

Saves a Machine Language Program

SAVEM writes the program stored, beginning at the start address and ending at the end address
on the disk under the specified filename. Entry address is optional. If omitted, BASIC considers
the entry address to be the same as the start address,

Example
SAVEM"A: CCC" ,S0020, 50255, S2020

SCREEN
Assigns the Console to the Specified Devivce

SCREEN assigns the console on the specified devices,

Console (: LCTDY
Console 1: CRT

Function key display switch 0 does not display the contents of function keys; switch 1 does
display the contents of function keys. .

Console is the output device for the PRINT and PRINT® statements, the LIST command, and
TEXT, ADDRESS, SCHEDL, and TELCOM functions (except Menu),

The default value of console is 0 {LCD)} and function key display switch is 0 {(does not display).
Example

13 SCREEMN 1.1
2@ CLS
33 PRINT "SPRING"

The first 5 characters of each function key definition is displayed cn the bottom line of the
CRT screen, and “SPRING™ is printed on the first line,
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WIDTH
Sets the Screen Width

This command sets the width of the screen at 40 or 80, The width set will stay effective in
TELCOM, TEXT, ADDRESS and SCHEDL mode, too,

Important Notice: When the Disk/Video Interface is turned on, be sure to enter this command
or what is displayed on the CRT may not be what vou intended,

Example
WINTH 4@

The CRT display is set at 40 characters per line,

Statements

CLOSE
Closes Open Files

This command closes the tiles specitied in file number list. The file number is the number under
which the file was opened. If omitted, all open files are closed.

Important Notice: When you remove the diskette from the drive, be sure that the files in the
diskette have been already closed,

Example
LOBE 14243

Files associated with the fille numbers 1, 2 and 3 are closed.

DSKOS
Writes a String on the Specified Sector

Writes the string on the specified sector. When (switch) i3 zero, the first hall of the sector is
accessed; and when (switch) is one, the larter half of the sector is accessed, The maximum length
for the string i 128 characters, Disk-BASIC fills the entire 128-character length with null codes
(ASCIT 00} if the string is less than 128 characters.
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Example
DEKOS D.5.1Z.8. "ABCDEF"
The string datz “ABCDEF"™ is written on track-5 | first half of sector-12 in Drive 0,

IMPORTANT NOTE: DSKOS writes data to any position on the diskette, whether the position
is used or not, EVEN ON THE SYSTEM TRACK. Refer to the “Tips on manipulation for files
on diskette™ before You attempt to use this statement,

INPUT =
Reads from the Disk in Sequential Mode

INPUT# reads data items from the disk file and assigns them to the vaciable list, The dype of
data in the file must match the type specified by the variable list,

I'he first character encountered that is not a space, carriage return or line feed is assumed to be

the beginning of the data, The numeric data terminates on a space, carriage return, line feed or
Comnma.

String data can be stored in two ways: 1) Inside the double quotation marks(™), or 2) just asa
“bare" string. If you use the double quotation marks, Portable Computer will read the datz as
one string until it encounters the next double quotation mark,

If the first character of the string is not a quotation mark, the string is & *bare” string, and will
terminate on a comma, carriage return, line feed or after 255 charmecters have been read. When you

want to store a string that contains a vomma, v ige return or line feed, use double quotation
miarks,

A normal PRINT # statement tollowed by a double quotation mark will store the “bare™ string on
the disk. If you want to store a string with a double quotation mark, use “PRINT# CHR§(34)"
{34 ie the ASCII code for quotation mark}, or save data in the TEXT made, using a quotation
mark at the top of the string.

If end-of-file is reached when a numeric or string data is being INPUT, the data is ternunated,

LINE INPUT*
Reads a Line of Data in Sequential Mode

LINE INPUT# reads an entire line of up to 254 choracters without delimiters from a disk file
to a string varishle. The file number to assign is limited to the file already opened. The string
varizble is the name of a string variable to which the line will be assigned.

LIME INPUT# reads all the characters in the disk file up to the carriage return not preceded by
line feed Then the line feed/carriage return sequence is ignored (not read by LINE INPUT #),
The next LINE INPUT # reads all the characters up to the next carriage retum.
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If a line feed/carriage return in this sequence is encountered, it is preserved, i.e., the line feed/

carripge return codes are read as a part of the string, (When yvou press (ENTER) , carriage return/
line feed is sent in this sequence. If you want to send line feed/carriage retum in this sequence,
you must send CHR3{10) CHR3(13).)

LINE INPUT # is especially useful if each line of a file has been broken into fields, or if a BASIC
program saved in ASCII mode is being read as data by another program,

OPEN
Opens a File or CRT for Use

OPEN creates a buffer for a file on the given device,

CRT: Opens the CRT as a file and sets the mode to sequential output. If the CRT is assigned
a5 the device, it is not necessary to specify filename.

Disk Drive: Allows 1/O to a disk file and sets the mode that will be used with the file.
Mode is one of the following:

OUTPUT: Specifies sequential cutput mode.

INPUT: Specifies sequential input mode,

File number is an integer expression whose value 18 between | and the maxamum number of the
files specified in a MAXFILES statement. File number, once assigned when OPENed , will remain
the same until it is CLOSEA and must be referenced each time vou access the file.

You must OPEN a file before you can do any 1)O statements to the file, such as one of the
fulbowing slaternents, ur any stutement or Tunction requiring a file number:

PRINT#, PRINT#USING, INPFUT#, LINEINPUT#, INPUTS

A file cannot be apened for input if it is already opened for output; or the file opened for input
cannot be re-opened for output, unless vou close it first.

Example

1@ OPEN "CRT" FOR OQUTPUT A5 1
Opens CRT and assigns it as file number “1™ for anfput.
Example

10 OPEN"@:TEST1" INPUT AS 2

Opens TEST file on Drive 0 aa file number 2" for input.

PRINT #
Writes to the Disk in Sequential Mode
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This statement writes data sequentially to the specified file. When you first open a file for
sequentizl output, a pointer is set to the beginning of the file, Therefore, your first PRINT#
places data at the heginning of the file. At the end of each PRINT# aperation, the pointer
advances, so the values are written in sequence.

A PRINT# statement creates a disk image similar to what a TRINT 1o displav creates on the
screen. Remember this, and vou will be able to set up your PRINT# list correctly for access by
cne or more INPUT# statements, PRINT# does not compress the data: it writes ASCI codes
data. Also you can use the field specifier of PRINT USING statement in the form of PRINT#n,
USING.

Functions

CSRLIN
Gets the Vertical Coordinate of the Cursor

The value retumed will be in the range from 0 to 24 (if the console is CRT or TV).
Example

18 CLS

28 PRINT

3@ PRINT

42 PRINT"CURRENT CURSOR LIME IS"3C3RLIN

DSKI §
Gets a String from the Specified Sector

DSKIS is a complementary function to DSKOS statement. DSKIS retumns the contents of the
first half of the sector (128 bytes) when the switch is 0", and the latter half when the switch is
“1"" to a string variable,

Example
PRIMT DSKI® (1,93,12,8)

EOF
Checks to See if the End-of-File Has Been Encountered
During the Last Read Operation




Retumns -1 (true) when the end of a disk file is detected. Use EOF to test end-of-tile during
& read operation.

Example

10 MAXFILE=2

20 OPEN"@:SDATA"™ FOR OUTPUT AS 2

3@ PRINTHZI, "ABCDE":CLOSE

4@ COPEN"D:SDATA" FOR INPUT AS 1

3@ IF EOF(1) THEN PRINT "EQF":CLOSE:END
A0 LTNE TMPUT#1, A%

7@ PRINT A%

8@ GOTO S5a

Data i transferred from disk 'D until the EOF marker is detected,

INPUTS
Gets a String of Characters from the File

INPUTS returns a string of a length given in a numeric expression from the file opened under
file number, The numeric expression must be in the range of 1 to 255,

Example
1D AS=INPUTS(S,1)

Inputs five characters from the file opened as file #1, and assigns the input string to AS.

LOC
Gets Current Record Nnmber

LOC is used to determine the current record number, i.e., the number of the last record read
since the {ie was opened.

Example
PRINT LOC{1)

LOF
Returns Number of the Last Record in the File

This function provides you with the number of the last record, i.e., the highest numbered record
in the filz. A record means one sector on the diskette.



Example
1@
=3

Rin]

POS

CPEN"@:SDATA" FOR INPUT AE 1

PRINT LOGF(L)
END

Returns the Current Cursor Position

This command returns the cument position of the Cursor on the display.

Example

10
20
20
40
=14

CLS

PRINT
PRINT"ARC"
PRINT POS(@)
END

CHRS$(27)+ code
Controls the CRT Display

CHRS ; “character”

CHRS(27) is the “ESCape™ code, This code notifies the Portable Computer that a special control
code is on its way. The next character sent determines which control on the CRT is selected.

CHRH 7Y, “A"
CHR$(I7); “B”
CHR¥(27); “C"
CHR$(27); “D™
CHR$(27); “E™
CHR$(27); “H”
CHR&(2T), “1
CHRE(ZT), “K™

Cursor up

Cursor down

Cursor forward

Cursor backwarnd

Clears display

Maoves Cursor to the home position
Erazes up to the end of the page
Erases up to the end of the line

CHRE(27); *L" Inserts a ling
CHRS(27), “M™ Deletes a line
CHRS3(27), “P™" Cursor QN
CHRS(27), Q" Cursor OFF

CHRS(27); “T"
CHRS(17) "™
CHRS(27); “V™
CHRS(27); “W"

CHRS$(27), “Y"; "™

CHRS(27) 9"
CHRS(27y: g7
CHES(27);“q"

Sets the system line (bottom ling)
Resets the system ling

Locks the screen (hold mode)

Unlocks the screen

Sets Cursor (refer to note below)
Clears display (same as CHR3{27) “E™)
Enters the reverse mode

Exits the reverse mode
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Note: CHRE(2T); Y™, "5 'y

This code specifies location of the cursor directly by “x™ and “y™ coordinates (the corresponding
ASCII character code numbers in decimal — see Part 4 Character Code Tahleg)  Note that, however,
the actua] values given to the Portable Computer are “x-32" and “y-327. For instance, assume

you assign “!™ in*'y" and “#" in “x". ASCII code for “!" is 33 and for “#" is 35, s0, by
deducting 32, each value becomes | and 3, Therefore, the cursor is located in column 3 on line 1.

Examnple

1@ CLS

20 PRINT*@1234"

3@ PRINT"1":PRINT"Z" sPRINT*3" :PRINT" 4"
4@ PRINT CHR$(27)3°Y"j*!"3"#";j"aA"

5@ END

After excuting this program, the resull on the CRT will he:

Q1234
a

+ R

Tips on Using PRINT@ Command

When you write dats into the RAM or diskette using the command “PRINTE" ete,, Disk-BASIC
recognizes the numeric expression of the first parameter in this command as ESC code, line
number and column number according to the condition of console width, So, if the congole is

in the 30 characters mode, the parameter of PRINT® command will be written on the RAM
or diskette as the following form:

PRINT@75; “ABC™ + PRINT + ESC +*Y"" + line #0 + column £75 + “ABC”

When this data is read from the RAM or diskette in the 40 characters mode, resultant display
on the CRT will be:

40 charactors mode
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That is, the first character of the string i3 displayed on the last column in the first line instcad
of the 75th column from the home position.

VARG

76 th column |

el
I
I

B0 charactors mode

Note: The PSET and PRESET commands on vour Portable Computer function only on the
LCD: they do not function on the CRT or TV screen.

Before you switch the display device from the video display to the LCD by SCREEN command,
you must terminate the last print line with a carriage return.

You should not switch the display device if the last PRINT command ended with a semi-colon,
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Tips on Manipulation for Files on Diskette

We've described how 1o access files on the diskette here’s snme Bints and tips to manipulate
the data on the diskette.

PRINT# writcs data on the diskette scquentially. You can use TAD or USING along with
PRINT#, just like with PRINT.

FRINTHL, TABR(Z2Z)jAS
PRINTH#H1, USING"ESHEH. 44", B

However, when you INPUT# from fike, you will have to use some tactics if you want to retrieve
as PRINT#ed. For, in the first example above, if you just INPUT#, leading blunk will be ignored,
Supposing LEN(AS)=5, uae INPUTSZ7 n) (n is the number of fle you assigned when QOPENed),
or use LINEINPUT#. In the second example, the stored data is not longer the numeric data

(the % on top is not numeric) 5o you have to INPUT# as string data. You had hetter not use
comma 1o show unit of thousand , because INPUT# regards the comma as terminator of data,

As explained to you previously, when you PRINT# the stoing, the double quotation wark (™) is
not attached, and, remember, the comma in the siring too is regarded as data terminator. So,
when vou are storing a string such as:

When yvou think computer, think small,
You must PRINT# as

PRIMT#1, CHRF(3I4)3"When gou think
computer: think small.";CHRE(34)

or, in TEXT mode, type

When you think computer, think small,

and SAVE using the filename you want to use when running BASIC program including
“INPUT#".

Is there no way to input the string (or numeric data) including comma?  Yes, there is.
Use LINEINPLT#.

This statement reads data up to where vou pressed ENTER, cven there is comma in the string,
Or, as we've said before, vou can cven include hinefeed and carmage return in the string 1o he
retrived by LINEINPUT #. Try the following:

PRINT#1,"This iz gne line"jCHR%(1D@);CHRS
{1323"This is another line"

And use LINEINPUT# to read this string.

All these statements/commands access disk file sequentially. Ou some occasion you may want
to access disk randomly. Use DSKOS and DSKIS for this purpose, BUT USE THESE WITH
CARE!

For proper use of DSKOS and DSKIE, vou must first be well acquainted with the format of the
digkette. Go through Part I and after you're confident that you get the picture, return to this
point,
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Essentially the DSKOS is analogous to POKE and DSKIS is to PEEK. The POKE/PEEK writes/
reads on/from RAM, but DSKO/DSKIS do same on/from diskette. POKE cannot write anything
on ROM, of course, but on diskette there is no such parts as “Read Only Memony™. So DSKOS
can write to any portion on the diskette, EVEN ON THE SYSTEM TRACK. This is the
reason why we tell you to use this statement with great care,

DSKO3F docs not read directory or FAT. So it writes data on the track/sector you specified,
whether it is used or not, Also directory and FAT remaing same when you write data uging
DSKOS — there is data on track/sector you specified, but directory/FAT do not reflect this,

For convenience, fist vreate (e “dwmmy™ file wsing OPEN statement and PRINT# dummy
data to prepare enough capacity for the data you want to put with DSKO$, Then CLOSE this
filke, Now the directory/FAT have the data for this dummy file. Use DSKIS to read the dats in
the directory to see where on the diskette is this dummy file,

Return to Part 111 re structure of the dircetory and FAT.

Suppose our dummy file is named “DUMMY". Following is one of the method to get the data
for DSKUS (Track number and Séctor number).

i MN=1:M=D

Z@ FOR L=@ TO 15

J@ As=MIDE(DEKIS (D, 20, M, M), 1+16%L,11)
4@ IF LEFT®iA%,&1="DUrMY" THEN &8 ELSE NEXT L
50 IF M=@ THEN M=1 ELSE M=0:N=N+1:G0OTO
=0

&0 Bs=RIGHT(AS,1)}:R=ASC(RE):"0Obtain
clustar number

7@ TR=INT{B/2}):'Track numbersinteger
part aof 1/2 cluster #

8@ IF TR=B/Z THEN 3C=1:"If ciuster # is
even sector starts from 1

2@ IF TR<>B/2 THEN SC=10:"If cluster %
is odd sector starts from 10

128 PRINT TR, SC

You can check the length of dummy by DSK1%ing the FAT.

The other way might be, for instance you write on newly backed up diskette using DSKOS,
when you know thers is no data on the diskette other than system and directory.

Check and note how many byte to which track sector vou wrote using DSKOS, Then, write
the information to directory and FAT uging DSKO%. If vou don't do this, Disk-BASIC might
create a tile on the sector you put data with DSKO,

Here's what vou may want to do. You've written 256-byte data on track 5, sector 12, Lat's
use “TEST™ as lename. First find the blank portion of directory, In this example we are

assuming you are using new diskette, 50 there shoukl be three files, FORMAT, BACKUP and
BACKUP. SNG.

One file uses 16 bytes in the directory, so total 48 bytes are wsed, DSKOS writes 128 hytes at
onc time, s0 DSKISing 128 bytes, put the information to 49th byte and on using MID% statement,
then return the data using DSKOS.
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The informations to be put on directory are filename, extension, attribute and cluster number,
The cluster number can be obtained by doubling the track number and add | if the sector number
is between 10 and 18, So the cluster number in our case 15 11.

18 A%="TEST "+" "#CHRE(QI+CHRE(11)
20 Bs=DSKIS$(0,29,1,0)
30 MIDE(ES, 49, 14)=AT
4@ DSKO% B,28,1,@,B%

will put the necessary information into directory. Now we must also write to FAT. Use the same
method as above,

Sector 12 we used is the third sector of cluster 11. So we have to put C3 hex, which is 195
decimal, on 11th byte.

S50 AR=CHRS(195)

&8 FOR M=15 TO 18

70 Bs=DSKI%(D,20,M,®)
B@ MID$(Es,12,1)=A%
9@ DSKO% 2,20,M,0,2%
100 NEXT M

This completes the operation. You may want to save this or similar program so you can load
any time you want.
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10/Utility Programs

FORMAT

The FORMAT program lets you prepare data diskettes (either new diskettes or diskettes which
contain data or programs of being no longer needed ), leaving 2 maximum amount of space for
vour program and data files.

FORMAT takes a blank (new or magnetically erased ) diskette, record s track /sector boundaries
on it, initializes it and creates a directory.
First, Ioad 1the FORMAT program from the diskerte (or wherever it is stored) and run it,

This utilitu formats diskettes.
= All data will be lost -

Which drive will be used (@ or 137

The program prompts vou for the drive selection.
Type inUor 1 and press (ENTER).
You will be prompted;

Put the diskette toc be formatted in
Drive n.

{Replace n with specified drive £.)
Press ENTER when readd.
Upon pressing , FORMAT will be started.

When you atternpt to format a diskette in which any data is already stored, following message
will be displayed:

The diskette contains data.
Use thiz dizskette or not {(¥Y/N)}7?

Enter “Y" to format the diskette or “N™ to terminate this utility,
During formatting, following message will blink on the CRT:

Formatting !
When the formatting is completed, this message is displayed:

FORMAT COMPLETES
number of flawed tracks: @

If any System Tracks are flawed, FORMAT cannot be continued and the message;
FORMAT FAILED.

is displayed.
If a diskette Is mot inserted into the drive or the clamp lever on the disk drive is not Iocked, even
when the specified drive is accessed, following message will be appeared:
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Format aborted; no diskette.
Furthermore, the write protect notch on the diskette is covered, the message;
Format aborted; Wrnite-Protected.

will be displayed.

BACKUP

This system is operative only when two floppy disk drives are used together and not operative
with only one drive. First load the BACKUP program from the diskette {or wherever it is stored)
and fet it ren. How the following will be displayed:

BACKUP UTILITY

COPY ALL {(Entire Diskette)

or SYSTEM i(System Files Only!}
Enter A (ALL)Y or S (SYSTEM) 7

ALL COPY listerally copies the entire diskette (tracks O through 39),

SYSTEM COPY copies only the system area (tracks O and 1) to another diskette,

If you want to copy the entire contents of the diskette, enter “A”, If youwant to copy the
svstem arca only, enter “5",

When A" or “58" command has been input, the following message will appear on the display:

Enter Source Drive (@ or 137

Assign the drive # of the source diskette and press (ENTER) key.
The following message will be displayed:

Copy All from Drive (4) to Drive (yg!.

Put the SOURCE discette in Drive (wland
a FORMATTED diskette in Drive {(y).

Piress ENTER when roacy.

Press key. I data or program has already been stored in the destination disketic, the
following message will be displayed. If copying does not conmmence:

Decstination contains data
e this diskette (Y/N)?

Crtering “N" will ccases this wtility.
Entering "Y™ will commences copying.

During copying process, the following message will flash on and off on CRT;
CEF‘H ].T'Ig D
When copy has been correctly made:

COPY COMPLETE.
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BACKUP. SNG

First load the BACKUP.SNG program trom diskette (or from wherever it is stored) and make it
run. Now the following should be indicated:

SINGLE DRIVE BACK UP UTILITY
COPY aALL (Entire Diskette) or
SYSTEM (Sy=tem Flles Only)

Enter A (ALL) or & (SYSTEM)?

ALL COPY literally copies the entire contents of the diskette (tracks 0 through 39),
SYSTEM COPY copies only the system area {tracks 0 and 1) to another diskette,

If you want to copy Uk system area only, enter <87,
When “ A" or “8" command is entered , the following message will appear on the display:

TG COPY (ALL or SYETEM!
Fut the source diskette in the drive.
Freas ENTER when readu.

When (ENTER) key is pressed, the system will investigate the amount of free bytes on the
Portable Computer side and indicate the number of times you have to swap the diskette to finish
the copying. (n is the number of times vou have to swap diskettes on the destination side and
on the source side.) Then the following message will appear on the display:

¥You have to swap diskette n timedis}
Will gou proceed (Y/N)?

If you want to start copying the diskette, enter “¥ ™ and, it you want to cease copying the
diskette, enter “N",

Entering “Y" will be let the contents of the source diskette stored in memory during reading,
the following is indicated on the CRT or LCD:

@ READING

When the process to read the diskette is finished, the following will appear on the display to place
you to put the diskette you want to copy from:

Put the FORMATTED diskette in the drive
Press ENTER when ready.

After you have put the diskette and press ENTER kev, the contents of the source diskette will be
written from the memory, During writing, the CRT or LCD display will indicate the following:

1 WRITING

Hence, Disk-BASIC will prompt you to swap source and destination diskettes in the previously
assigned number of times during the BACKUP process.

Since the diskette used for the first reading process in the BACKUP operation is identified as the
“Source™ diskette, and the diskette used for first writing process in the BACKUP operation is
identified as the “Destination™ diskette, When inserting the source diskette into the drive, if the
wriling process 15 executed, then the system gives the following message:

NOT DEETIMNATION!
Put the FORMATTED diskette in the drive
Press ENTER when ready

45



In reverse case, when mserting the destination diskette into the drive dunng reading process,
following message will be given:

NOT SOURCE!
Put the SOURCE diskette in the drive
Press ENTER when ready

During BACKUP, if the back-up is disturbed on 4 track due to some reason, e g. scratch on the
diskette, cte. the system gives the following message,

ARORTED: { Destination’s Flaw >

When the correct procedures are followed, the following will appear on the display:
COPY COMPLETED.

Important Notice for BACKUP and BACKUP. SNG utilities

{11 When writing from a diskette which contains data or program, the system will indicate the
following:

Deztination contains data.
Use this diskette (Y /M7

{2) When writing into a protected diskette, the system will give the following message and this
utility is ended:

ABCRTED: < Write-Protected >

{3} When attcmpting to access the drive { for read /write process), if the diskette is not ingerted,
or the lever in not set down, or not ready, the system will give following message and this
utility is cnded:

ABCORTED: < Drive Error >

(4) 1f some mulfunction occurs accidentally during Read and Write process, it gives the
following message and ceases the utility:

BACKUP FAILED: < R/W Error -
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PART 11/
FORMAT OF THE DISKETTE
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11/Format of the Diskette

Part 111 will provide you with the information necesary to effectively use the floppy digk. These
informations may not be so useful for you to use Disk-BASIC because Disk-BASIC handles data
on the diskette as a logical conception so called **File".

But to use the DSKOS statement and DSKIS function effectively, you have to understand the
physical data configuration of the floppy disk. This information will help von develop a wider
range of applications for the Portable Computer which will enable you to create better and more
effective programs,

Physical Configuration of a Diskette

As shown in Figure 11-1, the tracks of a diskette are distributed as concentric circles. The outside
edge track is numbered 0. Moving toward the center the number increases, and the centermaost
lrack number is 3%, Therefore, the total track number count is 40 (tracks 0 through 3%).

Each Track is divided into smaller units called sectors. Disk-BASIC handles sectors each time it
controls the Lhskette,

In order for Disk-BASIC to access multiple sactars efficiently, sectors are written in a definite
interleave pattern,

The number of sectors count from 1 through 18, One sector has a maximum of 256 bytes.
Therefore, one diskette contains:

256 bytes x | B sectors x 40 tracks = 184,320 bytes

of memory capacity. A small percentage of this space is used by system software; therefore, not
all of this space is available to the user.

Figure 11-1. Physical Configuration of a Diskette
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Cluster

Although the physical configuration of 4 diskette has been explained, you should not be
concerned with this theory when you use the Disk Drive Unit, You can operate the Disk Drive
Unit Treely by assigning the filenames, Conversion of the [llename 1s executed by Disk-BASIC
automatically.

Although the minimum access unit of the disk is | sector, when the program or data is handled
as a filz, 9 sectors are accessed as a minimum access unit. This minimum access unit of 9 sectors
is called a Cluster.

Figure 11-2 shows the logical configuration of a cluster. Please note that, as explained, sectors
| through 18 are not distnibuted sequentially on a track; an actual cluster is not distributed as
this figure shows. This is the reason why this figure is titled “logical configuration”.

Figure 11-2. Logical Configuration of a Disketta

Format of a System Diskette

Figure 11-3 shows the format of a System Diskette. Ontracks 0 and 1 of the System Diskette,
the Disk Operating Software of Disk-BASIC and the Disk/Video Interface are loaded. On track
20 a directory, the record of the loading address of each file, is lnaded,

The svstem track and directory are very important and, ordinarily, the wser is not allowed to
aceess them directly. However, if you use the DSKOS statement and DSKI$ function, you can
access them directly. For this reason, you have to be careful when using DSKO% or DSKIS.
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Figure 11-3. Format of a System Diskette

System Track

Figure 11-4 shows the format of system (racks Gand 1. When the Disk/Video Interface reads
DOS, it reads 128 bytes of the s2cond half of sector 1 on track O first; then, it reads the data on
gactor 2 to 14 of track 1. Also, when the Portable Computer reads Dvisk-BASIC, it reads 128 bytes
of the first half of sector 1 on track 0; then, it reads the other 17 sectors on track 0 and sector 1
of track 1.

Thus, on sector 1 of track 0, the first program to read DOS and Disk-BASIC is loaded. This kind
of program is named IPL (Initial Program Loader). The first half of sector 1 of track 0 isthe
IPL for Disk-BASIC, and the second half is the IPL for DOS.

pa———SECTOR 1 SECTOR2Z ~ 18— -
IPL* FOR IPL FOR DISK
DISK-BASIC ESE_FF&II&QE DISK BASIC
TRACEK Q0
SECTOR
SECTOR 1—— — S TUH 2 ~ 1§ ———==—1b~ 18
DISK-BASIC DISK OPERATING SOFTWARE Sg NOT USED g
TRACKD
“ P Initial Program boader
Figure 11-4. Format of System Tracks 0 and 1
—— — ——— — B e
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Directory Track

Figure 11.5 shows the format of track 20, the directory track . Sectors 1 throngh 15 are the

directory, and sectors 16, 17 and 18 are called FAT (File Allocation Table). The figure shows the
allocation of each cluster.

SECTOR
SECTOR1~ 15 e Y 44
DIRECTORY SS FAT1[FAT2 Fm;l

ses:-sgg::-_ =R gg
Byted 2 3 4 & 778 79 80 — 756
Figure 11-5. Format of the Directory Track
Directory

The directory is a kind of Index to investigate the address of a centain file on the diskette on which
you are going to access data.

In the directory, filenames, head cluster numbers and attributes corresponding to the files loaded
on the diskette are recorded. For any one file, the directory shows this information using a
16byte record. Figure 116 shows the contents of this one record.

~Head Cluster Address in Hex, Decimal.
Ex.
CLUSTER63...2F

i ] | | 7 R A ] L 1 1 |
File Name Mot Used
i 1 1 d [ | 1 1 Ll L 1
Byte
File Attribute

00H . .. ASCI| Taxt File
01H ... Machine Language File
L8oH . .. BASIC Program File

Figure 11-6. Format of the Directory
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FAT (File Allocation Table)

One byte in FAT corresponds to one cluster in the diskette and shows the allocation of each
cluster, Assuch, the actual memory size that is vsed by FAT is the first 80 byies of sector 16, 17
and 18, they are all the same contents, that is, one track can contain 2 clusters (remember, one
track consists of 18 sectors, and one cluster Is made up of 9 seclors), 40 (racks per one disketle,
for a total of B0 clusters on one diskette,

Allocation indicates whether or not the cluster is used vet, ctc. When the diskette is FORMATed,
Disk-BASIC sets “flags™ on the FAT that show that Disk-BASIC uses the clusters for system tracks
(0 and 1 and dircetory track 20. As vou storc other dota or progmms onto digk, Disk-BASIC
writes the cluster allocations for those data/programs into FAT.

‘The value of FAT byte for unused clusters 15 FF hex {255 decimal). For the cluster that cannot

be used (system track and damaged track if any) the value is FE hex (254 decimal). Forthe

clugters that are already used (data is stored), the value is decided as follows,

a) If the data is continued to the next cluster, the value shows the next cluster number in hex.

b) If the cluster is the last one in the file, the value is in the range of C1 to C9 hex (193 to 201
decimal). The lower digit of hex notation (1 through 9) shows the number of the last sector
used in the cluster.
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Appendix A/Connector Pin
Assignments

SYSTEM BUS CONNECTOR
Pin No. Description

45V Power Supply from TRS-80 Model 100

"~ Address Data Signal bit ¢
Address Data Signal bit 2
Addross Data Signal bit 4
Addrass Data Signal bit 6
Address Signal bit 8

A 10 Address Signal bit 10
Address Signal bit 12
Logic Ground
Read enable Signal
/O or Memory Si
S

_ Memory or 110 Access enable Signal

mrrn - intermupt luq wal




RF Modulator

Pin Jack for CRT Monitor—

Pin Jack for Home TV

—Channel Select Switch
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Appendix B/Technical Information
System Block Diagram

1
Sy'llllrl Bus

TRE=E0 PR 1K 4K
Pavinile {: = > 8255 ROM RAM
Computer |

o _|_zt:u;:| Pyl < P.?!jﬁ- Address Bus aﬁ

CRTC 4 K RaM
HD $E5055 :> [¥=-RAM}
roc e
Ganara
---------
!
| “Shilh DSk Drive
CRT : Fegister iP5 Units
Moritar | ==
| 1 W
i | 1
i I :
| Homg 1 RF [
P |w. 1 Mydulater !
| 1 :
| optien opten |
| SRS, ] |
— =
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Character Code 'lables

Decimal Hex Binary Printed Decimal Hex  Binary Printed
Character Characler

3z 20 00100000 TR 4E 001D N
33 2 00100004 1 T3 F 0001111 o
M 22 00w0010 B0 50 D0 D000 F
3 23 00100011 # a1 51 0101000 Q
38 24 00100100 ] g2 52 Q1010010 A
37 2 omoom b 83 53 Q10011 B
38 28 ool [ v TR w ] & Ba a4 WU I
] 27 00100111 i 85 55 oo U
40 2 00107000 [ HE 58 010 v
41 = 0o ] a7 57 0o W
42 2A 00101010 . -] 58 00000 x
43 28 otoon . g 58 01011001 Y
44 2C 00101100 90 54 01011010 z
45 20 001010t - 91 58 @1o 101 [
A5 2E  oding w2 5C o100 Y
47 2F 0010111 2] 50 i1 ]
48 30 0010000 1] 94 5 0011110

45 3 001000 1 =3 5 omnm 2
%] 32 00110010 2 96 B0 01100000 W
51 3 001001 3 97 B 01 10000 a
52 34 001000 4 a0 62 o1100010 b
53 35 o010 5 2] B 01100011 c
54 3 00110110 ] 100 64 Ot 100100 d
55 7 oo T 101 B5 01100101 a
56 38 00111000 B 102 66 01100110 |
ar =) LU 1N B vk ] &7 ot i1 ']
L] 3A 00111010 104 B8 01101000 h
54 3l oonmon 15 89 DI1D1DDY i
&0 ac 0011100 < 106 BA  OHIDIO10 i
61 0 on1m = 107 BB 01101011 k
g2 2 pa111110 = o8 BC  O1101 100 |
63 IF  oonnn 7 108 ED 01101101 m
B4 40 Q1000000 L 1R17] 8E  Oviovnig n
85 a1 01000001 A 11 BF D110t o
5] 42 01000010 B 112 T0 00110000 5]
87 43 01000011 [ o] 13 Tt 0110001 q
=] a4 D000 D 114 T2 Ol r
] 4 00om E 115 T3 01110010 8
70 45 01000110 F 116 T4 01110700 t
Fa a7 minm 11 ] m"mr ki 01110904 [F]
72 48 01001000 H 118 TE 0111010 -.-
73 43 oIo01od | 118 7ot w
T4 44 Drod100 J 120 TE 01117000 X
75 48 OhOD10T1 K 121 T8 1100 ¥
B L+ D0 100 L 122 TA QUGG Z
77 &0 DI0DII0M M 121 ™ oo i

— e T e e T i S
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61

Decimal Hex  Dinary Primted Decimal Hex  Binary Printed
Character Character
124 7T 0111100 | 175 AF 10 qT
125 m oM | 176 B0 10110000 ¥
126 TE D110 - 177 81 10110000 A
128 B0 10000000 = 178 82 101000 0O
129 81 10000001 [i] 179 81 10110011 u
130 a2 [l vl ] (= (1:17] B4 LU RRTFRIv Y] ']
13 B3 10000011 'y 181 B 101100 &
132 B4 10000100 F 182 B85 10110110 [l
133 85 10000101 _ 183 ar e L]
134 88 10000110 ] 184 88 10111000 i
135 87 10000111 E 185 8% 1011100 B
136 88 10001000 186 BA 10111010 J'..
137 B0 10001031 W 187 BRE 10111014 "
138 BA 10001010 . V&4 BC 10111100 U
138 8B 10001011 ¥ 189 BD 1011199 .
140 BC 10001100 = 150 BE mmnimio -
141 8D 1000110 . 191 BF 10111119 f
e BE  1w0onw [ 162 LU 100U i
143 BF 10001111 - 153 (o 1100000 &
144 90 10010000 104 02 1100000 ]
145 =1 10010001 ﬁ 185 c3 11000011 &
148 & 10010010 - o 196 C4 11000100 i
147 o3 1000001 =+ 187 C5 11000101 E
148 34 10010100 + 198 CE 11000110 &
148 55 10000101 s 199 CT oo i
150 98 10010110 ] 200 CE 11001000 a
157 a7 100011 r.. 2 C& 11001001 i
152 8 10011000 { 202 A 1o01010 &
153 9 10011001 + 203 C8 11001011 i
154 GA 10011010 - 204 CC 11001100 ¥
155 g8 10011011 -— 205 CO 1100110 i
168 = 10011160 5 206 = 3 11001118 a
157 80 1001110 ; 207 CF 10011 <]
158 BE 10011110 ~ 208 Da 11010000 B
155 aF 10011111 & Farl o 11010000 E
160 AD 10100000 210 D2 100010 i
161 A1 101000 a m D3 100 [+]
162 AZ 10100010 & 22 D4 11010100 U
183 A% 10100011 £ 2713 D& IDI0Am i
164 A4 1010000 214 D6 11010110 E
165 AS 10100100 .- 215 D7 noin T
166 AE 10100110 216 DA 11011000 S
167 AT 10011 - 717 Da  Ai01i0m i
168 AR 10101000 1 £10 DA 11011010 £
169 Ag 10101000 L 219 DB 1101101 U
170 AA 101D 20 DC 1011100 v
17 AR 100N 2 e R T AR ] u
172 AC 10101100 Y 22 DE 11011110 E
Vi AD T Im 1, brx) DF 11011111 A
174 AE 10101110 " 204 ED 11100000
e



Hex

Binary Printed Decimal Hax  Binary Primted
Characier Character

225 BT 11100001 . juppar en) 241 F1 o 31110001 =
228 E2 11100010 B [ oper right] 242 F2 11110010 n
227 Fa T & {lower leh) 247 R 11990m1 T
228 E4 11100100 g [ower right) 244 F4 11710100 F
229 ES 1100 " 245 F5 110101 |
230 EE 11100110 e D46 F& 11110110 L
231 ET 11100111 = [(upper) 247 Fr 111101t 4
232 ER 11101000 = (lowar) 248 Fa 11171000 4
230 ES  110m | pem 0] Fa 11111001 +
24 Fa 1110090 l l"EI"‘“' 250 Fi 11111010 +
235 EB 11101011 Lo 51 FB 11111011 |
236 EC 11104100 - 252 & 11111100 4
a7 ED 1111101 [ ™ 253 FO t1ai1id b |
238 EE 11101110 4 254 FE 11111110
233 = PREGHIL __i 258 FF AERRRIEE] ;
240 Fo 11110000 r
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Code Message Meaning
B T L ME e NERT WG POR, - o el
2 SN Syntax Error.

g
2
2
;

!

]
=

Undefined line,

'l

Double Dimensioned Array.

i

1D lllegal Direct.

Qut ot String Space.

o
@
=

String Formula Too Comples.

1/0 Error.

RESUME without Error.

8
E:

Miszing Operand.

8

E Internal Error.

R
7

File Not Found.

Input Past End of File.

3
a

3
3

Direct Statement in Fila,

g
=

File Not Cpen.

3
2

Bad Drive Number.

mi

Filz Already Exists,

Undefinad Error.

é
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